Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; R factor = 0.037; wR factor = 0.094; data-to-parameter ratio = 14.9.
Related literature
The structure determinations of twoherbicides have been reported (Black & Baughman, 2010; Baughman & Yu, 1988 and references cited therein) as has information on the mode of action of this class of herbicides (Roberts, 1998) Table 1 Hydrogen-bond geometry (Å , ). Data collection: XSCANS (Bruker, 1996); cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS86 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL/PC (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL/PC and SHELXL97.
broad-leaved weeds (Roberts, 1998) .
Two intramolecular hydrogen bonds involve the chloride ion (Cl1) with H1a and H4c (Table 1 and Figs. 1 & 2) . The same chloride ion is also intermolecularly bonded to the H2a and H5d H atoms present in a symmetry-related molecule.
A weak intermolecular interaction was observed between H5a and O1 in another symmetry-related molecule. See Table 1 for the various symmetry operations.
The cation displays a pseudo-vertical mirror perpendicular to supplementary materials sup-2 Experimental Simazine (99.9%), the parent compound, was purchased from Sigma-Aldrich (Riedel-de Haën) and used without further purification. Crystals of the title compound were grown by slow evaporation of a solution in dilute HCl (aq) .
Refinement
Approximate positions of the all of the H's were first obtained from a difference map, then placed into "ideal" positions and refined as a rotational group. Bond lengths were constrained at 0.93 Å (AFIX 43) for aromatic C-H's; at 0.96 Å (AFIX 137) for methyl C-H's; at 0.97 Å (AFIX 137) for ethyl C-H's; and at 0.86 Å (AFIX 43) for N-H's. U iso (H) were fixed at 1.5U eq (parent) for OH and methyl H's, and 1.2 U eq (parent) for all other H's.
In the final stages of refinement 11 very small or negative F o 's were deemed to be in high disagreement with their F c 's and were eliminated from final refinement.
For the set of standard reflection I's monitored during data collection, an average and standard deviation were calculated, as was the ratio of this standard deviation to the average I for each standard. The average of these 3 ratios, expressed as a percentage, is reported. Figures   Fig. 1 . The asymmetric unit of the title compound, showing the labeling of the non-H atoms and H atoms involved in intramolecular hydrogen bonding (dashed lines). Displacement ellipsoids are drawn at the 50% probability levels and H atoms are drawn as small spheres of arbitrary radius. Fig. 2 . View of inversion-related molecules at (1-x, 1-y, 1-z) and (2-x, 1-x, 1-z) showing Cl···ring and ring···ring (π-π) interactions. Only 4 Cl's are shown for charge balance; four others (not shown) are H-bonded to H2 and H5-type H's on the periphery of this view. To minimize congestion, displacement ellipsoids are drawn at the 30% probability levels.
N-Ethyl-6-ethylamino-4-oxo-1,3,5-triazin-2-aminium chloride
Crystal data Primary atom site location: structure-invariant direct methods Extinction coefficient: 0.0061 (6)
Special details
Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor, wR, and goodness of fit, S, are based on F 2 , conventional R-factors, R, are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
